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SECTION AB47.006 

BELL SYSTEM TRANSMISSION TRANSFORMERS 

1. INTRODUCTION 

This is one of a series of Engineering Reference Data 
Bulletins containing information on apparatus designed by 
the Bell Telephone Laboratories, Incorporated, for other than 
Military Applications, and manufactured by the Western Electric 
Company or by other suppliers in accordance with specifications 
prepared by the Laboratories. Up -to -date information on coded 
Transmission Transformers is presented in this bulletin; it 

partly replaces "Reference Data - Coils and Transformers ", 
issued in May, 1947. The specific types described are Auto 
Transformers, Induction Coils, Input and Output Transformers, 
Repeating Coils, and Transformers (transmission type). It is 

intended for use primarily by engineers of the Laboratories 
and contains information on apparatus which may be rated 
AT &TCo. Standard, A&M Only, AT &TCo. Special and Component Part 
or codes classified ML. Codes rated Manufacture Discontinued 
are not included. 

The information given herein is intended to aid in 
development work. For any specific circuit arrangement, however, 
consideration should be given to the existence of new designs 
which may be more efficient, smaller or less expensive. 

Because of space limitations no information is given on 
characteristics such as transmission loss, crosstalk balance 
and certain others which may be of importance for any specific 
application. 

TO OBTAIN THE LATEST INFORMATION AND COMPLETE 
CHARACTERISTICS FOR ANY APPLICATION, CONSULT THE 
TRANSMISSION TRANSFORMER DEVELOPMENT DEPARTMENT 
2162. 

Ratings, New Code Designation, Data and Index Tables, 
and Color Code Designations are discussed briefly under the 
headings which follow. Photographs of well known types of 
transformers are given in Figs. 1, 2, and 3 at the end of the 
introduction. 
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SECTION AB47.006 

2. RATINGS 

All transformers listed are PREFERRED types and are 
recommended for use wherever practicable. Some codes are 
noted as having "low demand" at the time that this bulletin 
was prepared. 

It is planned to bring this bulletin up -to -date period- 
ically. However, the information contained herein may not be 
complete and ratings of the items are not shown. The infor- 
mation should be supplemented by reference to the usual sources 
auch as the Western Electric Apparatus Card Catalog, the 
manufacturing specifications and price data. For information 
regarding the output of apparatus refer to the Western Electric 
Report A- 822.1. 

The bulletin may include some codes of apparatus for 
which cards will not be found in the Western Electric Apparatus 
Card Catalog. Such codes are in general rated "Component Part ". 
This rating is applied to apparatus where it is believed that 
the associated telephone companies will have no need for 
apparatus card catalog information and orders for the apparatus 
from the field are not expected. 

When apparatus which is not listed on a white card in the 

Western Electric Apparatus Card Catalog is selected for use in 
new applications, the Standards Engineer, Dept. 5241, Bell 

Telephone Laboratories, Incorporated, 463 West Street, New York, 
should be notified of the new use and probable demand so that 
consdieration can be given to rerating the apparatus. When such 
now applications are made within the Laboratories, the selection 
should first be discussed with the Transmission Transformer 
Development Department 2162. 

3. NEW CODE DESIGNATION 

For many years transmission transformers were designated 
as "Auto Transformers ", "Induction Coils ", "Input Transformers ", 
"Output Transformers" and "Repeating Coils ", depending on their 
principal circuit use. However, since 1950, all new transformers 
that do not fit into an existing code series have been coded 
simply as "Transformer ". 
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SECTION AB47.006 

4. DATA AND INDEX TABLES 

The transformer information is given in the data tables 
for the various types, arranged in order of the code numbers. 
The items covered are as follows: 

Code 
Former Specification Number 
Shield (E for electrostatic, M for magnetic) 
Impedance Ratio, Ohms* 
Maximum DC Resistance for Low and High Windings 
Minimum Inductance of Low Windings (sometimes for high) 
Frequency Range (design range) 
Dimensions 
Weight 
Low Windings 
High Windings 
Remarks 

*For certain transformers the ratio in ohms is not available. 
For these, the ratio of turns is given, or impedance ratio, 
only. 

The figures mentioned under "Remarks ", such 
Fig. J, etc. refer to labeled transformers in the 
of Figs. 1, 2, or 3. These are designs which are 
and which are generally well known throughout the 

To aid in finding a transformer of a given 
frequency range, INDEX tables have been prepared, 
transformers in order of impedance ratio in ohms, 
turns, or impedance ratio. 

In the first group of these index tables, the transformers 
are listed in order of the lower of the two impedances, 
beginning with the low values and proceeding to the high values. 
Transformers having more than one ratio are listed at the 
several appropriate values of impedance. Ratio of turns and 
impedance ratio tables that follow are prepared in the same 
manner. 

as Fig. A, 
photographs 
widely used 
Bell System. 

ratio and 
listing the 
ratio of 
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SECTION 047.006 

5. COLOR CODE DESIGNATIONS 

Some of the transformers are provided with flexible leads 
instead of terminals. The colors of the leads and the symbols 
used in the data 
in the table below: 

tables corresponding to 

COLOR CODE DESIGNATIONS 

lead numbers are given 

Lead No. Color Symbol 

1 Red R 

2 Red White RW 

3 Blue B1 

4 Blue White KW 

5 Green G 

6 Green White GW 

7 Brown Br 

8 Brown White BrW 

9 Orange 0 

10 Orange White OW 

11 Yellow Y 

12 Yellow White YW 

Shield Black Bk 
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WE TRANSFORMERS 

INPUT OUTPUT RETARDATION AUTOTRANS POWERTRANS 
233D 104AE 10M 7A 344D 

233G 120H 113A 9A 352C 

233H 127A 134A 12A 352G 

233K 127D 136A 18A 352H 

226G 128A 137A 19A 352J 

227A 134A 140A 26A 352N 

243A 134D 148D 27A 352AA 

247B 135B 148K 352ÁC 
247L 144A 172B 352ÁK 
247K 144G 176C 352AR 
249A 154B 176D 359A 
255K 157A 179A 359E 

260A 159A 189A 359F 
264A 159B 197A 359H 
264B 160C 199D 359J 

264C 161A 206B 369K 
270C 166A 220B 359L 
272C 166B 220D 359M 
285B 171C 220F 359N 
285E 173A 221A 360A 
285J 173C 221D 360C 
285K 173D 221G 360D 
285L 183A 221E 360E 
285R 185A 221H 360F 
285S 197A 221F 360J 
618A 519A 240B 367A 
618B 520A 240D 379A 
618D TM -222 241A 379B 

D -97421 241B 385A 
S -13008 241D 387A 
TA -4206 241E 

252A 
275A 
284A 

307F 
307T 

WE TUBE 
104D. 205D. 205E. 211E. 252A 

WESTON METER 
100mA. 200mA. 
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r-Is=-4 ie+---3"--¡__ 
1 I 

tam---s-4= 
-I- -id I 

Ir 

4 

Card N.. 

Each consists of a shell type eoU with silicon steel core potted in a metal case. 

Closet recommended mounting centers are 14/4 inches by 3 -8/16 inches. 

Approx. Approx. 
D.C. (a)Indue- 

Code Resist tane Volt- 
No. Winding (Ohms) (Henrys) age 

1 -2 100 149H 3-4 100 (b) 80 
1 -2 1960 (*) M 

I3 iÌ 
is __ 

I64"DIA. 
NO.149 L. ALSO GENERAL DESIGN AND. 

DIMENSION$ OF NO. 149 TYPE (')149E 

149C 

149Th, Ì 
-4 
4 1702 ' (b) 60 8r4 170r. .. 

8-4 üti (b) 4.e 4 

Frs- 
quenccyy 
(C.P.S.) 

20 A.T.&T.Co.Std. 

Rating 

60 

20 

900 

(0) Replaces No. 149A. Same as No. 14M except insulated to withstand higher 
voltages and manufactured to clear inductance limits. 

(a) Inductance applies with voltage or current and frequency indicated. 
(b) With windings (1 -2) and (3-4) in series aiding (terminal 2 connected to 8). 

Mated la USA. 

I 

.A. v.y_ :.iw:s '.y'"í .', 
_ .. _ .... I i' .... Av. ÛaV. .j. 

A ow 

.:.. 
.. 

c ,,îr<s . -.'S ,(-.Z 

7s.. 
t 
Yk3Aÿ 

z ".'%. ti 2 > Y. 

(úf+í.r µt`' ? 2A 

FEBRUARY 28, 1958 No. 21 TYPE INDUCTORS 
(Card No. 1) 

S- iC.,jit Each consists of a winding having a silicon steel core and potted in a meta/ 
i 

SHE RATINGS 
BELOW 

Mounting screws (not furnished) will make electrical contact with the core and can. , Closest recommended mounting centers are 1 -7/8 inches by 1 -7/8 inches. ' ' ' , ..i .. ,YNo.221A: With 3 volts, 200 c.p.s., applied to the winding, the inductance is approximately 180 henrys with .005 ampere D.C. flowing through the winding. 
.- 

I Intended for use in the SD- 95536 -01 multi- frequency receiver. 
F 

t No. 221C: With 3 volts, 200 c.p.s., applied to the winding, the inductance is approximately 7 henrys with -y , .045 ampere D.C. flowing through the winding. 
I Intended for use in the No. 13A transmission mesa I i 1/110. 221F: With 90 volts 120 c.p.a., applied to the winding, (,} inductance la approximately U henrys ~N with .028 ampere D.G. flowing through the winding. ... _4r _ß . Intended for use in the rectifier unit of the J68 ?47A Hl carrier telephone terminal. ltNo.221G: With 80 volts 120 c.p.s., appplied to the ding the inductance s approximately 4.2 henrys with . 30 ampere Is.C. flowing through the winding. 4i-32 -r wit .180 winding, oases approxim 

TAPPED it _ Intended for use in the J64072A frequency s 1 r r 0 221H: With 3 volts 60 a 
and to meter. d YM 

ut" rrindin th inductance 
p .ja 

applied to the winding, and with .060 ampere D.C. flowing through the 
oruse i '_' 

¡ No. 221L: With 3 volts, 60 ap.s, applied to the winding, the inductance is approximately 0.21.henry with . (. 090 ampere D.C. flowing through th wind' 
power panel connection with the 8 MC. coaxial cable system. 

' winding, the approximately 10 henrys. ,. 
Intended f n the Sl)-26002 completing marker circuit. 

Intended for use in the emergency ower anel iñ 
Approximate, D.C. 
Resistance (Ohms) 

Code No.' 4, of Wining 

(t)c 
.. nia :.. 

221H . 

Rating :. 
F, :. 

., 6106 

-`t;:.- 

41 i. D-118688 
(()) Can also be obtained with lends 7-1/2 inches long when specified. 
(TV Can also be obtained with the Rod *ad Red-whits tea* 14 asd 17111.1011=. >rsy<otiv17. whim sp°ellsaa, i :t:.S +`+y 4T, Y.,Y t.,.t _. ,. ,.'. 

. . * 1 .4.1 .F v J~- .t .`. .4 f¡. i. 
L 1 / ,t'Xltt.l.lir4 ¡ eT . 6 r 

(> 
r 

S.Yl¡!, . A. .. 
pe+bestfï.wa:esea>leetlletysaN>ti:1w...f6,.,1'1N5c, . test.el.ña_Y:': 



1-2 86 ,., 
27411 1-21 6 j illy ( 6 181 (bjll 0.088 ' A T áT.Co Btd. 5-4 

. 

: 
. )gÓÓ 

(1 2 400 ` .4.8. 0.0701 ' Y 74L H.4 (6)200 
'in it8-{ 40 }I'.- ' ` 1.'- K. (1'L m)260 r s. 

{C ' 1-2 200 r ':E 8' 0.160 ' ` ei 274N (3-4 '. sfi0 16' 0.070 ' 1-2 h 86 'tZ74D..'`' ; .(a).31, 0.180 N ,._ (54 .. 
8 4 h 86 27411 (1-2 . ím)986 - 9A . 0.055 ' 
1-2 210 . 274R (12 , 166, 2.66 ' 0.080 ; 4)0 ' . 8-4 (a)1800 (b)11 0.055 ' 2743 (14 ._(; 80. 0.9s 0.176 . ' 

. , Y Jl ÿ . p " 

6-6 210 ... ' , j 
1-2 (D))600 40 0.070 ; . (s)274T {(8-2 r(r Y' 8p) (4)0.8 0.190 

ije)48 ' s-t (h)600 4 0 0.070} j 27411 (1-2 ',. (b)160 " 2.46 _ 0.090 , 'B74ß,' 1-2 600 7.1 . 0.090 11 ' 

I 

"' (e)274W 1-2 100}' ' 

1-2 (h) 60 .. {(84 100 (f)0404 0.296 . r274ñ 84 h 60 . (d) 1.6 0.200 > . 4] (1-., 849.6 176: ' 0.180 _,. . . n . 
l74J h25Ó '(d) 6.25 ' 0.056 ;. 11 

r ` ()111ni- Supsr-: 
j,p roz mum imposed 

..: C ':' 'Indus ' . DO 
Wä3d= . Rm. < tenet.' , 

` Ingo ' (Ohms) (Henrys) (Amperes) 8c.' :« s 
(4)1.26. 0.120 A T.QcT.Co.3td: 

(d)4.2 0.090 Y 

(0) Unless otherwise indicated, tnduótrnce applies at1000 cps with 
2 volts ee across the winding or windmp and Tith the ind1': 

pied superimposed de current through tb$ winding 4r 
wind hags. 

(t) Plus or minus 2 %. 
J. j 

(b) With windings (1-2), (8-4) and (5 -6),Lì series aiding (terming 
2 connected to 8 and 4 to 

(g) Belies aiding connections can b e. obtained bj: strapping UP"' 

(d) With windings (1-2) and (8-4) in series aiding (terminal 2 ton - 
netted to 8). 

(e) Windings ((1-2) and (8 -4) are wound as a ptrnllal ppdr. 
(f) WithtinWrigs (1.`3') and( 8 -4) tnparaful(terminal!connected 

to8 and 2.toá ,' r , 

Pia or minse 10 
m) Plus or minas 7%.' ti ^ '>' 

- e 

`"t 
: ' i , 

s. : 

0' ^4' 
1,1 

G'' 

vtr of tij !l'esAiís l:esattM Oepaey. r1as, ' ,' " '.: 'diked 1n 
. _ , ''. ^ 

-. 
, r 

e 

APRIL. 30, 1963 
,.. 

, ; 
TOR ,91 T .s.. 

wiry i ' l. J't 
-ij.é 

, i 4 1 , ,- ir.f .N. ;;DUCTO y! i.' t.'!, ^ '- sai RATINGS . 

(Csed,I'ó.ß) 

Each consists of a winding with silicon steel core potted in a metal qn. , 

Closest recommended mounting centers are 8.3/8 inc), by 4- 6 /84nches- . r). 

. BELOW 
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is 220 volts, 120 cps applied atroas the indin? 
.001 ampere At. thorough the winding at 69 1CCf71 

W 240 volts, 120 cps, applied aeröss the windrow.,' 
5 

6 volts, 120 cps, applied across the winding. 'Sr 
e With 65 volts, 120 cps, applied across the winding. - s) With 110 volts, 120 cps, applied across the windiw. 
R) Withl volt, 120 cps, applied across the winding. 
b) Mf=nimnm inductance 4.11,8 
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j) intcAded tn opratc at not mese than, 220 .vb1t AQ .! 4 ,. g1`ouqdp'o f a^,r tkw re w^ i 

+' -(k) Intended:E4 orate at »Of' twit. than 1000 _volts peaR ',`. C:. . monad. ^vs .., 
N,Y <. 

(rñ) with 290 Polts`i20 cps, applied acraae the winding , 
' (n) With 660vol,ta,(10 cps, applied press the windittw 
r '4p) Intended to oParitp at pptpaot+e Than 2120 oits '- 

4. M tround,'.,, w.tY i+4 ,°4. s_ , . .;ti`+ 
; ;r, ; 1i('iill 146 vepe, applied aeoss the wiáQing 

S ) :With a voltsi 1 rp., appfied;erwa the wind. 
intended tAcw)xrPte at not^more thin 50 volts peak to gronled;" 

tended to 9p af ne;t ro than 64 v4;ts to 
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